Abstract: Nowadays, the rapid changes in the marketing environment of construction products accelerate the shortening tendency of product life cycles which in return put pressure on companies to produce successful new products and adopt innovative strategies to survive and expand in the fast competitive environment. The success of the new construction products calls for a high-quality and well-managed product development process. Thus, this study aims at defining the basic steps of a NPD (new product development) process designed for floor coverings and evaluating its applicability. To this end, the product development methods of the leading companies in the construction sector in Turkey have been analyzed. Also, a questionnaire has been conducted to determine which of the steps of the proposed methodology are currently being realized and which are not or cannot be implemented. Finally, based on this information, certain suggestions have been made as to what can be done to enhance the NPD processes of the companies' subject to evaluation.
Introduction


In order to survive the global competitive market conditions of the 21st century with rapidly changing consumer demands, accelerating technological advances and ultimately shortened product life-cycles, companies are urged to introduce high-quality products with reduced prices fast and effectively [1] [2] [3] [4] [5] . This can only be achieved by being innovation-oriented [6] at all levels and across all functions in a company [5] , especially while designing and introducing new products to the market [4] . Consequently, companies started placing emphasis on NPD (new product development) to increase their profitability and gain competitive advantage in the current business environment [2, 4, 7, 8] .
Innovation may be realized on the basis of new
Corresponding author: Mahmure Övül Arıoğlu Akan, Ph.D., research fields: sustainable supplier selection and evaluation, sustainable supply chain management, corporate sustainability management, social sustainability, sustainable housing, renewable energy policies, agent-based service and performance management and multivariate statistical quality control. E-mail: ovul.akan@gmail.com. product family development, adding one or more products to the existing product line, changing some of the features of the existing product or adding new features or developing a completely new product or production technology. Hence, NPD can be defined as "the transformation of a market opportunity and a set of assumptions about a product technology into a product available for sale with cross-functional integration and quick development cycles" [9] .
A variety of new products are being introduced to the market as a result of the new findings, technologies and demands in the field of construction materials as well, which are rapidly growing in parallel to the changes in the construction industry and the social structure. However, while some of the new products succeed in the market, many others fail despite all efforts. Majority of these failures are attributable to a problem in the product development process.
There are various factors affecting the success of NPD, some of which can be listed as cross-functional work, top-management support, market planning, formalized processes, internal and external
inter-firm relationships and knowledge transfer [10, 11] . Another significant issue that is still in its infancy in the current literature is the integration of sustainability in NPD. Sustainability is the most critical concept in almost every aspect of today's business environment. It has not only become a legislative obligation but is also demanded by customers and business partners. Thus, if companies want to stay competitive in the market, they should invest in sustainable and innovation-oriented new products [3, 9, 11, 12] . As much as these issues gain companies' competitive advantage, they also complicate the inherently complex NPD process due to its multi-functional and multi-stakeholder nature [3, [9] [10] [11] . The other critical concepts that have been attracting researchers, which also may provide solutions to the above-stated complexities, are risk management [13, 14] , value analysis [5] , and collaboration (i.e., the integration of customers and suppliers as business partners in NPD) [2, 4, 6, 8] .
Hence, the success of the new construction products calls for a high-quality and well-managed product development process that takes the above-mentioned issues into account. A systematic NPD process not only enables the effective and efficient management of the respective projects but also prevents waste of resources, efforts and time, ultimately resulting in the successful market introduction of high-quality products in shorter periods. Consequently, it is important that the NPD processes of especially SMEs (small medium enterprises) are carried out in a methodological perspective and new processes are introduced following careful analysis.
Henceforth, an NPD process for floor coverings has been proposed, and its applicability has been evaluated by analyzing the product development methods of the leading companies in the construction sector in Turkey. To this end, Section 2 of the study introduces the proposed NPD process. Then, Section 3 describes the methodology of the study, i.e., the questionnaire conducted to determine which of the steps of the proposed process are currently being realized and which are not or cannot be implemented, while also giving a brief summary of the NPD processes of these companies. Finally, the results of the study are elaborated and suggestions are made in the last section.
Proposed NPD Process for Floor Coverings
The NPD process consists of the activities during the development of the new products and their introduction to the market. A new product undergoes a number of stages initiated with the generation of new ideas and concepts, followed by design and tests and finalized with commercialization [15] . Some of these activities are conducted for information retrieval and evaluation. The NPD process may vary from sector to sector, company to company and even in two different projects of the same company. Thus, NPD process can be interpreted as a road map guiding new product efforts, one that lays out the sequence of the involved activities [16] .
There are various approaches to NPD planning and management in the literature. For instance, Perreault and McCarthy [17] include idea generation, pre-selection, idea evaluation, product development and introduction to the market steps in their methodology, while Etzel et al. [18] add the traditional market testing before market introduction to these steps. Kotler and Armstrong [19] have designed the same process to include the following eight steps: new idea generation, pre-selection, concept development and testing, establishment of the marketing strategy, commercial analysis, market testing and introduction to the market.
The NPD process proposed in this study ( Fig. 1 ) has been developed based on the general methodology for floor coverings. The key departments in this process are management, marketing, engineering/design, manufacturing, quality assurance, 
Applicability Evaluation of the Proposed NPD Process
The applicability of the proposed methodology has 
Results
The analyses of the NPD processes, which have been summarized in Table 1 for four of the five companies, and the survey results for all the five companies subject to evaluation, reveal the following information:
 Four of the companies have listed in descending order of significance, the factors affecting their NPD decisions as "increasing market share", "holding onto present market share", and "getting into the market with an existing product but one that is new to the company";  All of the five companies are engaged in both short-term and also long-term NPD plans. Two companies complete their new product projects in 3 to 6 months, the other two in 3 months to 1 year and one of them in a period as short as one month. This implies that most of the new products developed by these companies present a high level of innovation;
 All the companies have adopted a proactive NPD strategy, which means that they determine the user needs and design their new products accordingly, giving them the competitive advantage of being the first in the market. Thus, it can be stated that these companies are technologically innovative as well;
 When the characteristics of new product development activities are examined, it is seen that all of the companies have R&D (research and development) departments, i.e., the NPD activities are deemed significant in these companies;
 The payback period of new product investments is around 1 to 2 years in more than half of the companies and less than 1 year in the others. Shorter payback period of a new product indicates higher success in the market;  In four of the five companies, management, finance, marketing and production departments are involved in the NPD process while all the companies include the R&D departments and three of them also organize a cross-departmental project team in this process. Based on this information, it can be stated that (11) New product coding and production line preparation (1) New product demand (2) Film preparation (3) Application preparation (4) Cast preparation (5) Product prototypes (6) Prototype approval (7) Customer approval (8) Preparation of production files (9) Submission of prototype files and standards (10) Planning and preparation for production (11) Product testing (12) Introduction to the production schedule the most important criteria used in the evaluation of new products are the product's sales performance and the positive effect of the product on company image;  All of the companies prefer to develop completely new products either by their own resources or by purchasing license and patents. Customer analysis is conducted in forming new product ideas. However, it is observed that none of the companies use customer complaints for new product ideas. Only two companies are taking users' feedbacks into consideration during the concept testing phase of the NPD process;
 Three of the companies are aware of the fact that detection and solution of the potential problems are much easier and less costly during product development as opposed to dealing with them in the latter stages. Hence, the review and evaluation stages of the NPD process are critical for the companies;
 All the companies place emphasis on determination of customer needs during NPD process;
 Four of the companies do not realize the whole set of activities required in definition of target specifications, which include forming a list of the metric properties, collecting competitive assessment information, identifying the ideal and minimum target values and integrating the gathered information into the process. There is only one company that carries out all of these activities. Thus, it can be stated that this stage of the NPD process is not taken seriously enough by most of the companies;
 Concept development step is realized in all the companies. One common operational problem identified during concept development is the fact that only a few alternatives are taken into consideration. This implies that a more democratic and efficient brainstorming environment should be built for idea generation and sharing;  Only one of the companies has engaged itself in all the required activities during the development of final specifications. These activities consist of building a technical model of the product, establishing a cost model, simplifying the values attached with the product characteristics and making commercial substitutes where necessary, identifying the sub-categories under product characteristics and finally integrating the gathered information into the overall process. Thus, it can be stated that more emphasis should be placed on the development of final specifications;
 The activities deemed significant by the companies during detailed design are checking if the product has the expected level of quality/reliability, making the necessary preparations for initial production and planning when to introduce the product to the market. It can be observed that these issues are related to engineering, production and marketing departments;  During the final testing stage, the companies mostly test the normative, production-specific and technical properties of their new products;  In four companies, employees involved in production attend the related trainings;  During final evaluation and introduction to the market, the most significant issue for the companies is the measurement of the product's market performance. This is followed by the assessment of product acknowledgement by the customers, realization of product enhancements, design review and evaluation of the suggestions for changes in the processes. Thus, it can be concluded that the companies try to understand how their products are perceived in the market and that they want to measure their products' performance in the face of competition;
 During the last stage of NPD, introduction to the market, all the companies subject to evaluation carry out the necessary activities involved in this process within the framework of a marketing plan.
Conclusions
An NPD process for floor coverings has been proposed and its applicability has been assessed through an in-depth analysis of the respective methods of the leading companies in the construction sector in Turkey. This assessment revealed that all the companies place emphasis on NPD in that the required personnel assignment has been realized and a systematic perspective is present. Moreover, they implement almost all the steps of the proposed methodology while developing new products. There are many commonalities in their NPD processes such as the fact that they are all initiated with new product demand and finalized with product introduction to the market. However, there are certain differences as well depending on the company profile. Two stages of the NPD methodology, namely definition of target and final specifications, require more attention and effort in which the gathered information should be integrated into the overall process to enhance the success of new products. All the companies place emphasis on customer needs and expectations in their NPD processes. On the other hand, taking into consideration the users' feedbacks during the concept testing stage and investigating the customer complaints more thoroughly for new product ideas could provide them competitive advantage in the dynamic business environment. In conclusion, the proposed methodology is believed to reflect a holistic perspective for NPD and the companies whose processes have been reviewed can effectively integrate it into their operations with minor adjustments. Nevertheless, it can be enhanced by thoroughly considering the three aspects of sustainability, namely environmental, economic, and social. Especially, the social issues regarding sustainability such as corporate social responsibility require more attention in the academic arena. Moreover, the integration of suppliers and customers as business partners in NPD and the management of the associated risks together with the effects of the organizational aspects (i.e., management support and organizational learning) are also possible areas of future research in this field.
